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ofclinicalimportanceasitserveStargetVenti－  
1atorymodeduringanestheticmanagement．   
Accordingly，WeeXaminedthisissuebyus－  
ingadogmodelofhemorrhagichypotension  
with maintained CBF．Maintenance ofCBF  

















from theInstitutionalAnimalLaboratory  
CommitteeofYamagataUniversitySchoolof  
Medicine．Twentymalemongreldogs，Weigh－  




















COmPenSatOrymeChanismleadsto systemic  
lacticacidosis，Whilecerebralbloodf w（CBF）  
ismaintainedinsofarasmeanarterialpres義  












thoughCBFismaintained．   
Brainacidosispromotesth rele seofCa2十  
丘omintracellular stores toincr aseintracel＋  
1ularCa2＋，WhichimpalrSmitochondrialfunc＊  






brainacid．base equilibriumandthusin u－  
ence on cerebraloxidative metabolisminthis  
Clinicalsituation．How ver，thisissue has  
notbeeninvestigated．Clari＆ ngtheeffectof  
PaCO2manlPulationoncerebraloxidativeme－  
tabolismduringhemorrhagichypotensionis  






fractionofinspiredoxygenwas maintained  
atl．Othroughoutthestudy．Esophagealtem－  
PeratureWaS maintainedbetween37．5and  





PrOVidemaintenance負uidrequlrementS．   
Under aseptic precautions，allsurgical  
fieldswere carefu11yinfiltratedwithl％1i－  
docaine．WiththeanimalinthesuplnePOSi－  
tion，thefemoralarterywascannulatedfor  
blood pressure measurement and arterial 
blood sampling．Both femoralveins were  
Cannulatedfbr drugadministrationandfor  
bloodwithdrawal氏）rtheinductionandmain－  




aburrhole～1cmin diameterwas drilledin  
theskullabovetheleft丘ontalcortex，払rlater  











hourly．Following surglCalpreparation，a  
30－minintervalwasallowedfbrphysiological  
s abilisation．   
Prior othemainstudy，aPilotstudywas  
P r鈷rmedwithfouranimalstodeterminethe  










Val ewas doptedastheLLAinourexperi－  










wasterminated．The carbon dioxidefloww  
regulatedtomaintainthePaCO2at40mmHg  
and80mmHgforP40G andP80G groups，  
resp ctively．Followinganadditiona130－min  
Stabilisationperiod，bloodwaswithdrawnvia  
thefemoralvenouscatheterandtheMAPwas  
low redto40mmHgoverlOminandmain・  
tainedatthislevelfbr60min．Theamountof  
blo dwithdrawnwas57土10mlkg・1，59j＝14  
mlkg・1，and49土7mlkg・1hrP20G，P40Gand  
P80G，reSPeCtiv ly（P＝0．193）．PaCO2COndi－  
t onsineachgroupwererigidlymaintained  
throughouttheexperimentalperiodbyin－  
termittentbloodgas analyses．Physiological  
ParameterS，CBF，a dcerebralmetabolicrate  
for xygen（CMRO2）weremeasuredattwo  
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timepoints：attheendofthefirststabilisation  















1atedas：   
CMRO2＝CBF（CaO2－CsO2）／100，  
Where CaO2：arterialoxygencontent and  
CsO2：Sagittalsinusoxygencontent．Thevalue  
WaS dividedbylOOto matchthesystemof  






Withhigh dose halothane administration．  
Braintissuesampleswerestoredat－760C払r  
lessthan12h，thenpreparedibranalysesin  
a．refrigeratedchamber at－250C．Glycolytic  
intermediates andhigh－energyPhosphate  
reserves，including・phosphocreatinine（Pcr），  
inthebrainweredeterminedfluorometrically  




ergycharge（EC）oftheadeninepoo18）：   
EC＝（【ATP］＋［ADP］／2）／（［ATP］＋仏I）P］＋   
払MP］）  
Stati＄ticaIana］ys［S  







test．IfstatisticaldifEerenceswere detected，  
theMann－Whitney－Wilcoxontestwas used  
forin ergroupcomparisons．Comparisonsbe－  





Esophagealtemperaturewas tightlycon－  
trolledthroughouttheexperimentinallani－  
ma s．EEGwasalsoattenuatedduringhemor→  
rhagichypotensioninallanimals．   
Tab elshowsthephysiologicalvariables，  
CBF，and CMRO2inthethree groups．Un－  





beachievedintherespective groups．MAP，  
hematocrit，andPaO2WerenOtdifferentbe－  
tweengroups．HeartrateinP20Gwassignifiー  
Cantlyhighercompare totheothergroups．  
S rumglucosewas slgnincantlyelevatedin  
allgroups withnointergroup differences．  
Ar七erialpHwas preservedinP20G，While  
decreasinginthe other groups，WithP80G  






acidotic．   
CBFand CMRO2Were Similar atcontrol  
amonggroups．Hemorrhagichypotensiondid  
not significantlyalterthesevalues within  
achgroup．However，at Shock，animalsin  
theP80Ghadsigni丘cantlyhigher CBFand  
CMRO2COmParedtoP20G，P40G，andP20G，  
respectively．The figure summarises the  
ChangesinCBFandCMRO2．   
Table2shows the cerebraloxidative me－  
Tablel．Physiologicalvariablesundercontroland＄hockcondi七ions．Dataareexpressedasmeanj＝SD．  
P20G   P40G   P80G   
丑odyweigbt（kg）  11．4土1．1   11．4土1．2   10．6土1．1   
Contl・01  
Heart工・ate   203．3土40．6   188．6土38．9   169．0±38．5   
血AP（mmHg）   155．3土26．9   156．6土31．8   152．2土19．3   
Hematocrit（％）   45．4士6．3   47．3土4．6   44．3土4．8   
Esophagealtemperature（OC）   38．0土0．4  38．1土0．5   38．2士0．2   
Ar七erialpH   7．315土0．02   7．289土0．05   7．328士0．03   
Arterialbase excesss －3．7土1．4   ・4．6土2．4   －3．1土1、4   
PaCO2（mmH由   41．6土3．5   42．0士2．2   40．7士1．6   
PaO2（mmHg）   578．3土35，6   578．7士19．6   590．5±27．0   
Sagittal sinus pH 7．254土0．02   7．235土0．04   7．259土0．03   
Glucose（mgdl－1）   157．6土20．0   156．3士20．0   161．8土21．6   
CB万■（mlmin－1）   28．0士8．4   24．4士9．8   28．3土7．4   
CMRO2（mlmin‾1）  1．63土0．46   1．49士0．42   1．78土0．41   
Shock  
HeartI・ate   248．6土28．0如   209．0土22．0   204．5土32．6   
MAP（mmHg）   39．7土1．4   38．3土2．4   37．7土1．5   
Hematocrit（％）   17．8士3．6   23．6土4．6   25．6土7．2   
Esophagealtemperature（OC）   38．4士0．3  38．3士0．6   38．0土0．4   
ArterialpH   7．273土0．11   7．141土0．01＃   6．812士0．05＃あ・e   
Baseexcess   ＿16．9土5．0＃   ＿15．2土5．3＃   ＿26．0土3．1＃e   
PaCO2（mmHg）   17．6土2．4   41．7土4．2   86．7士4．2   
PaO2（mmHg）   595．0土41．8   567．3士34．4   540．7士21．0   
SagittalsinusbloodpH   7．116土0．11＃   7．031土0．10＃   6．736土0．05＃毎   
Glucose（mgdl‾1）   460．1土56．0＃   271．6土56．0＃   379．3士60．5＃   
CBF（mlmin‾1）   22．3土7．5   18．6士2．7   33．3土7．6＃   
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tabolism－relatedvariables sampled atthe  





groups．EC was not significantly different  
amongthegroups．  
Discussion  
Inthe present study，PaCO2manlPula－  


















activatio oftheadreno－SymPatheticsystem．   
ThetargetMAPfbrexsa guinationwasset  
atthe LI．Alevelso thatthe efEbcts ofcarbon  
ioxidereactiv tyon CBFwere eliminated  
Table2．Cerebraloxidativemetabolism－relatedvariables．  
AT‡）   ADP   AR/IP PcI・   
EC   
Lactate   
L／Pratio  
（ドmOlg●1）  仙molg‾1）  （ドmOlg－1）  （けmOlg●1）  仙molg－1）   
P20G  1．34土0．23  0．39土0．11  0．12土0．06  2．28土0．44  0．83土0．04  7．00主2．51  37．8土11．4   
P40G  1．30土0．24  0．33土0．80  0．10土0．04  2．15土0．34  0．85土0．02  4．40土2．26  36．4土15．3   
P80G  1．17土2．30  0．49土0．14  0．23土0．18  1．39土0．35☆  0．76士0．10  5．19土3．06  65．9土20．8☆   
☆：SignificantdifE6rencecomparedwithP20GandP40G．  
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CMR02   
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COntr0l  shock  COntr01  shock   
Figure．ChangesinCBFandCMRO2duringcontrolandshockconditions．   
CBFandCMRO2WerenOtSignificantlyalteredduring60minofhemorrhagichypotensioninal1  
groups．Wi七hshock，CBFwassignificantlyhigherinP80GcomparedtoP20GandP40G，andCMRO2WaS  
SignificantlyhigherinP80GcomparedtoP40G．   
＃：Significantdi鮎renceamonggroups  
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PaCO2andCerebralOxidativeMetabolism  
andonlyPaCO2effectsoncerebraloxidative  
metabolism were evident．TheMAPvalue董br  









































reglOnS．Th assumptionmayalsoexplainthe  
COnSistentlylowersagittalsi usbloodpHto  
thatofthearterial．   
Brainacidosisis generallyacharacteristic  
COnditionofbraindamagewiththeexistence  
Ofpersistentr sidualCBF，i．e．incomplete  
global schemiaand raumaticbrainlnJuryl∂）．  




There a eseveralmechanismsproposedre－  
gardi gacidosis－mediatedbraindamage，SuCh  
a th productionofreactiveoxygenspecies16），  





in the deterioration ofcerebraloxidative me－  
tabolism5）．   
Amongtherapeuticinterventionsto七rea七  
brainacidosis，PaCO2manlPulationisthought  
be simple andpot nttoinfluence boththe  






and ncreasedtheischemicbrainvolume22）．  
Inpat entswithbrainischemia，nOrmOCaPnla  
isrec mmended，however，detailedeffectsof  
thePaCO2StatuSOnneurOnalsurvivaleffects  
havenotb enelucidated23）．Forthetreatment  
Ofhemorrhagichypotensionasso iatedbrain  
acidosis，theexpectedroleofPaCO2manlPu－  




ment．   
Deterioration ofcerebraloxidative metabo．  
1ism，Whenassociatedwithbrainischemia，  
advancesgradually．Untilmoderateischemla，  
brainATPremains unchanged due to the  
COnVerSionofADPandPcrtoATP．Then，Pcr  





sideredtobe amore sensitive marker ofthe  








OXidative metabolism deterioration，reduc－  
tion ofPcrin P80Gindicates the occurrence  




























Priateventilato ystrategyduringhemorrhag－  
ichypot nsion，aShypocapniaaccompanied  
markedtachycardiaandhyperglycemia．  
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